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providing, using at least one computing device, an electronic design 

identifying, using the at least one computing device, a plurality of power 
domains associated with the electronic design 

associating, using the at least one computing device, at least two of the 
plurality of power domains with a particular group 

displaying, using the at least one computing device, one or more of the 
plurality of power domains in a hierarchical manner 

FIG. 2 
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SYSTEM, METHOD, AND COMPUTER 
PROGRAMI PRODUCT FOR HERARCHICAL 

BROWSNG 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Application having Ser. No. 61/702.714, filed Sep. 18, 2012, 
of which the entire contents are incorporated herein by refer 
CCC. 

FIELD OF THE INVENTION 

The present disclosure relates to electronic design automa 
tion, and more specifically, to a method for displaying one or 
more features associated with an electronic design simula 
tion. 

DISCUSSION OF THE RELATED ART 

Electronic design automation (EDA) utilizes software 
tools that may be used in the design and analysis of numerous 
electronic systems such as printed circuit boards (PCBs) and 
integrated circuits (ICs). Some EDA tools include power 
browsers, which are currently configured to display all of the 
power domains in a flat representation. However, a typical 
large chip design might have 50-100 power domains or more. 
Furthermore, in this situation it may be quite difficult to pair 
the design block with its power domains (e.g. 2-4 domains/ 
block), since the total number of domains is so large. The 
power intent language formats used in connection with power 
domains are relatively new in EDA and their adoption is 
enabling larger chip designs involving large numbers of 
power domains. 

SUMMARY OF INVENTION 

In one or more embodiments of the present disclosure, a 
computer-implemented method for electronic design visual 
ization. The method may include providing, using at least one 
computing device, an electronic design and identifying a 
plurality of power domains associated with the electronic 
design. The method may further include associating, using 
the at least one computing device, at least two of the plurality 
of power domains with a particular group and displaying one 
or more of the plurality of power domains in a hierarchical 
a. 

One or more of the following features may be included. In 
Some embodiments, associating at least two of the plurality of 
power domains with a particular group may include associ 
ating at least one power domain within a Subgroup. In some 
embodiments, the Subgroup may include at least one of a 
power domain, a mapped domain, and an isolation port. In 
Some embodiments, the Subgroup may include at least one of 
a boundary port, an isolation rule, and retention information. 
The method may further include providing a visual indication 
that a power domain is enabled and/or providing a visual 
indication that a power domain is disabled. In some embodi 
ments, displaying may include displaying the Subgroup. In 
Some embodiments, the plurality of power domains may 
include at least two distinct integrated circuit models. 

In some embodiments, a computer-readable storage 
medium for electronic design visualization is provided. The 
computer-readable storage medium may have stored thereon 
instructions that when executed by a machine result in one or 
more operations. Operations may include providing, using at 
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2 
least one computing device, an electronic design and identi 
fying a plurality of power domains associated with the elec 
tronic design. Operations may further include associating, 
using the at least one computing device, at least two of the 
plurality of power domains with a particular group and dis 
playing one or more of the plurality of power domains in a 
hierarchical manner. 
One or more of the following features may be included. In 

Some embodiments, associating at least two of the plurality of 
power domains with a particular group may include associ 
ating at least one power domain within a Subgroup. In some 
embodiments, the Subgroup may include at least one of a 
power domain, a mapped domain, and an isolation port. In 
Some embodiments, the Subgroup may include at least one of 
a boundary port, an isolation rule, and retention information. 
Operations may further include providing a visual indication 
that a power domain is enabled and/or providing a visual 
indication that a power domain is disabled. In some embodi 
ments, displaying may include displaying the Subgroup. In 
Some embodiments, the plurality of power domains may 
include at least two distinct integrated circuit models. 

In one or more embodiments of the present disclosure, a 
system may include a computing device having at least one 
processor configured to simulate an electronic design and 
identify a plurality of power domains associated with the 
electronic design. The at least one processor may be further 
configured to associate at least two of the plurality of power 
domains with a particular group and displaying one or more 
of the plurality of power domains in a hierarchical manner. 
One or more of the following features may be included. In 

Some embodiments, the at least one processor may be further 
configured to associate at least two of the plurality of power 
domains with a particular group by associating at least one 
power domain within a Subgroup. In some embodiments, the 
Subgroup may include at least one of a power domain, a 
mapped domain, and an isolation port. In some embodiments, 
the Subgroup may include at least one of a boundary port, an 
isolation rule, and retention information. 

Additional features and advantages of embodiments of the 
present disclosure will be set forth in the description which 
follows, and in part will be apparent from the description, or 
may be learned by practice of embodiments of the present 
disclosure. The objectives and other advantages of the 
embodiments of the present disclosure may be realized and 
attained by the structure particularly pointed out in the written 
description and claims hereofas well as the appended draw 
ings. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of embodiments of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to pro 
vide a further understanding of embodiments of the present 
disclosure and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the present disclo 
sure and together with the description serve to explain the 
principles of embodiments of the present disclosure. 

FIG. 1 is a system diagram depicting aspects of the brows 
ing process in accordance with an embodiment of the present 
disclosure; 

FIG. 2 is a flowchart depicting operations consistent with 
the browsing process of the present disclosure; 
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FIG. 3 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; 

FIG. 4 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; 

FIG. 5 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; 

FIG. 6 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; 

FIG. 7 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; 

FIG. 8 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; 

FIG. 9 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; 

FIG.10 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure; and 

FIG.11 is a user interface depicting aspects of the browsing 
process in accordance with an embodiment of the present 
disclosure. 

DETAILED DESCRIPTION 

Reference will now be made in detail to the embodiments 
of the present disclosure, examples of which are illustrated in 
the accompanying drawings. The present disclosure may, 
however, be embodied in many differentforms and should not 
be construed as being limited to the embodiments set forth 
herein. Rather, these embodiments are provided so that this 
disclosure will be thorough and complete, and will fully 
convey the concept of the disclosure to those skilled in the art. 
As will be appreciated by one skilled in the art, the present 

disclosure may be embodied as a method, system, or com 
puter program product. Accordingly, the present disclosure 
may take the form of an entirely hardware embodiment, an 
entirely software embodiment (including firmware, resident 
Software, micro-code, etc.) or an embodiment combining 
Software and hardware aspects that may all generally be 
referred to herein as a “circuit,” “module’ or “system.” Fur 
thermore, the present disclosure may take the form of a com 
puter program product on a computer-usable storage medium 
having computer-usable program code embodied in the 
medium. 
Any suitable computer usable or computer readable 

medium may be utilized. The computer readable medium 
may be a computer readable signal medium or a computer 
readable storage medium. A computer-usable, or computer 
readable, storage medium (including a storage device associ 
ated with a computing device or client electronic device) may 
be, for example, but not limited to, an electronic, magnetic, 
optical, electromagnetic, infrared, or semiconductor system, 
apparatus, or device, or any Suitable combination of the fore 
going. More specific examples (a non-exhaustive list) of the 
computer-readable medium would include the following: an 
electrical connection having one or more wires, a portable 
computer diskette, a hard disk, a random access memory 
(RAM), a read-only memory (ROM), an erasable program 
mable read-only memory (EPROM or Flash memory), an 
optical fiber, a portable compact disc read-only memory (CD 
ROM), an optical storage device. In the context of this docu 
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4 
ment, a computer-usable, or computer-readable, storage 
medium may be any tangible medium that can contain, or 
store a program for use by or in connection with the instruc 
tion execution system, apparatus, or device. 
A computer readable signal medium may include a propa 

gated data signal with computer readable program coded 
embodied therein, for example, in baseband or as part of a 
carrier wave. Such a propagated signal may take any of a 
variety of forms, including, but not limited to, electro-mag 
netic, optical, or any Suitable combination thereof. A com 
puter readable signal medium may be any computer readable 
medium that is not a computer readable storage medium and 
that can communicate, propagate, or transport a program for 
use by or in connection with an instruction execution system, 
apparatus, or device. Program code embodied on a computer 
readable medium may be transmitted using any appropriate 
medium, including but not limited to wireless, wireline, opti 
cal fiber cable, RF, etc., or any suitable combination of the 
foregoing. 
Computer program code for carrying out operations of the 

present disclosure may be written in an object oriented pro 
gramming language such as Java, Smalltalk, C++ or the like. 
However, the computer program code for carrying out opera 
tions of the present disclosure may also be written in conven 
tional procedural programming languages, such as the “C” 
programming language or similar programming languages. 
The program code may execute entirely on the user's com 
puter, partly on the user's computer, as a stand-alone software 
package, partly on the user's computer and partly on a remote 
computer or entirely on the remote computer or server. In the 
latter scenario, the remote computer may be connected to the 
user's computer through a local area network (LAN) or a 
wide area network (WAN), or the connection may be made to 
an external computer (for example, through the Internet using 
an Internet Service Provider). 
The present disclosure is described below with reference to 

flowchart illustrations and/or block diagrams of methods, 
apparatus (systems) and computer program products accord 
ing to embodiments of the disclosure. It will be understood 
that each block of the flowchart illustrations and/or block 
diagrams, and combinations of blocks in the flowchart illus 
trations and/or block diagrams, can be implemented by com 
puter program instructions. These computer program instruc 
tions may be provided to a processor of a general purpose 
computer, special purpose computer, or other programmable 
data processing apparatus to produce a machine, such that the 
instructions, which execute via the processor of the computer 
or other programmable data processing apparatus, create 
means for implementing the functions/acts specified in the 
flowchart and/or block diagram block or blocks. 

These computer program instructions may also be stored in 
a computer-readable memory that can direct a computer or 
other programmable data processing apparatus to function in 
a particular manner, Such that the instructions stored in the 
computer-readable memory produce an article of manufac 
ture including instructions which implement the function/act 
specified in the flowchart and/or block diagram block or 
blocks. 
The computer program instructions may also be loaded 

onto a computer or other programmable data processing 
apparatus to cause a series of operational steps to be per 
formed on the computer or other programmable apparatus to 
produce a computer implemented process such that the 
instructions which execute on the computer or other program 
mable apparatus provide steps for implementing the func 
tions/acts specified in the flowchart and/or block diagram 
block or blocks. 
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Referring to FIG. 1, there is shown browsing process 10 
that may reside on and may be executed by server computer 
12, which may be connected to network 14 (e.g., the Internet 
or a local area network). Examples of server computer 12 may 
include, but are not limited to: a personal computer, a server 
computer, a series of server computers, a mini computer, and 
a mainframe computer. Server computer 12 may be a web 
server (or a series of servers) running a network operating 
system, examples of which may include but are not limited to: 
Microsoft(R) Windows(R) Server; Novell(R) NetWare(R); or Red 
Hat(R) Linux R, for example. (Microsoft and Windows are 
registered trademarks of Microsoft Corporation in the United 
States, other countries or both; Novell and NetWare are reg 
istered trademarks of Novell Corporation in the United 
States, other countries or both; Red Hat is a registered trade 
mark of Red Hat Corporation in the United States, other 
countries or both; and Linux is a registered trademark of 
Linus Torvalds in the United States, other countries or both). 
Additionally/alternatively, the report generation process may 
reside on and be executed, in whole or in part, by a client 
electronic device, such as a personal computer, notebook 
computer, personal digital assistant, or the like. 
As shown in FIG. 2, and as will be discussed in further 

detail below, browsing process 10 may include providing 
(202), using at least one computing device, an electronic 
design and identifying (204) a plurality of power domains 
associated with the electronic design. The method may fur 
ther include associating (206), using the at least one comput 
ing device, at least two of the plurality of power domains with 
a particular group and displaying (208) one or more of the 
plurality of power domains in a hierarchical manner. 
The instruction sets and subroutines of browsing process 

10, which may include one or more software modules, and 
which may be stored on storage device 16 coupled to server 
computer 12, may be executed by one or more processors (not 
shown) and one or more memory modules (not shown) incor 
porated into server computer 12. Storage device 16 may 
include but is not limited to: a hard disk drive; a solid state 
drive, a tape drive; an optical drive; a RAID array; a random 
access memory (RAM); and a read-only memory (ROM). 
Storage device 16 may include various types of files and file 
types including but not limited, to hardware description lan 
guage (HDL) files, which may contain the port type descrip 
tions and executable specifications of hardware blocks. 

Server computer 12 may execute a web server application, 
examples of which may include but are not limited to: 
Microsoft IIS, Novell Webserver TM, or Apache R. Webserver, 
that allows for HTTP (i.e., HyperText Transfer Protocol) 
access to server computer 12 via network 14 (Webserver is a 
trademark of Novell Corporation in the United States, other 
countries, or both; and Apache is a registered trademark of 
Apache Software Foundation in the United States, other 
countries, or both). Network 14 may be connected to one or 
more secondary networks (e.g., network 18), examples of 
which may includebut are not limited to: a local area network; 
a wide area network; or an intranet, for example. 

Server computer 12 may execute an electronic design auto 
mation (EDA) application (e.g., EDA application 20), 
examples of which may include, but are not limited to those 
available from the assignee of the present application. EDA 
application 20 may interact with one or more EDA client 
applications (e.g., EDA client applications 22, 24, 26, 28) for 
report generation. EDA application 20 may be referred to 
herein as a design tool. 

Browsing process 10 may be a stand alone application, or 
may be an applet/application/script that may interact with 
and/or be executed within EDA application 20. In addition/as 
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6 
an alternative to being a server-side process, the browsing 
process may be a client-side process (not shown) that may 
reside on a client electronic device (described below) and 
may interact with an EDA client application (e.g., one or more 
of EDA client applications 22, 24, 26, 28). Further, the brows 
ing process may be a hybrid server-side/client-side process 
that may interact with EDA application 20 and an EDA client 
application (e.g., one or more of client applications 22, 24, 26. 
28). As such, the browsing process may reside, in whole, or in 
part, on server computer 12 and/or one or more client elec 
tronic devices. 
The instruction sets and subroutines of EDA application 

20, which may be stored on storage device 16 coupled to 
server computer 12 may be executed by one or more proces 
sors (not shown) and one or more memory modules (not 
shown) incorporated into server computer 12. 
The instruction sets and subroutines of EDA client appli 

cations 22, 24, 26, 28, which may be stored on storage devices 
30, 32, 34, 36 (respectively) coupled to client electronic 
devices 38, 40, 42, 44 (respectively), may be executed by one 
or more processors (not shown) and one or more memory 
modules (not shown) incorporated into client electronic 
devices 38, 40, 42, 44 (respectively). Storage devices 30, 32. 
34, 36 may include but are not limited to: hard disk drives: 
solid state drives, tape drives; optical drives: RAID arrays; 
random access memories (RAM); read-only memories 
(ROM), compact flash (CF) storage devices, secure digital 
(SD) storage devices, and a memory Stick storage devices. 
Examples of client electronic devices 38, 40, 42, 44 may 
include, but are not limited to, personal computer 38, laptop 
computer 40, mobile computing device 42 (such as a Smart 
phone, netbook, or the like), notebook computer 44, for 
example. Using client applications 22, 24, 26, 28, users 46. 
48, 50, 52 may access EDA application 20 and may allow 
users to e.g., utilize browsing process 10. 

Users 46, 48, 50, 52 may access EDA application 20 
directly through the device on which the client application 
(e.g., client applications 22, 24, 26, 28) is executed, namely 
client electronic devices 38, 40, 42, 44, for example. Users 46, 
48, 50, 52 may access EDA application 20 directly through 
network 14 or through secondary network 18. Further, server 
computer 12 (i.e., the computer that executes EDA applica 
tion 20) may be connected to network 14 through secondary 
network 18, as illustrated with phantom link line 54. 
The various client electronic devices may be directly or 

indirectly coupled to network 14 (or network 18). For 
example, personal computer 38 is shown directly coupled to 
network 14 via a hardwired network connection. Further, 
notebook computer 44 is shown directly coupled to network 
18 via a hardwired network connection. Laptop computer 40 
is shown wirelessly coupled to network 14 via wireless com 
munication channel 66 established between laptop computer 
40 and wireless access point (i.e., WAP) 68, which is shown 
directly coupled to network 14. WAP 68 may be, for example, 
an IEEE 802.11a, 802.11b, 802.11g Wi-Fi, and/or Bluetooth 
device that is capable of establishing wireless communication 
channel 66 between laptop computer 40 and WAP 68. Mobile 
computing device 42 is shown wirelessly coupled to network 
14 via wireless communication channel 70 established 
between mobile computing device 42 and cellular network/ 
bridge 72, which is shown directly coupled to network 14. 
As is known in the art, all of the IEEE 802.11x specifica 

tions may use Ethernet protocol and carrier sense multiple 
access with collision avoidance (i.e., CSMA/CA) for path 
sharing. The various 802.11x specifications may use phase 
shift keying (i.e., PSK) modulation or complementary code 
keying (i.e., CCK) modulation, for example. As is known in 
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the art, Bluetooth is a telecommunications industry specifi 
cation that allows e.g., mobile phones, computers, and per 
Sonal digital assistants to be interconnected using a short 
range wireless connection. 

Client electronic devices 38, 40, 42, 44 may each execute 
an operating system, examples of which may include but are 
not limited to Microsoft Windows, Microsoft Windows CER), 
RedHat Linux, or other suitable operating system. (Windows 
CE is a registered trademark of Microsoft Corporation in the 
United States, other countries, or both). 

Embodiments described herein are directed towards a 
method for displaying one or more features associated with 
an electronic design simulation. Embodiments disclosed 
herein include a hierarchical power browser, which may be 
configured to display various power domains in a hierarchical 
a. 

Embodiments of the browsing process described herein 
may be used in accordance with the Common Power Format 
(CPF), Unified Power Format (UPF) or any suitable format 
and/or standard used in the design and Verification of low 
power integrated circuits. The teachings of the present dis 
closure are intended to be power intent language neutral. 
The term “hierarchical as used herein, and in addition to 

its ordinary meaning, may refer to a system of groups and 
Subgroups and/or Submenus, which may allow a user to visu 
alize certain portions of an electronic design while maintain 
ing other portions of the electronic design as hidden, if 
desired. 

In some embodiments, EDA application 20 may be con 
figured to perform testbench automation, reuse, and analysis 
to verify designs from the system level, through RTL, to the 
gate level. EDA application 20 may support a metric-driven 
approach. EDA application 20 may utilize a native-compiled 
architecture in order to speed the simultaneous simulation of 
transaction-level, behavioral, low-power, RTL, and gate-level 
models. 

In some embodiments, EDA application 20 may support a 
variety of languages and/or standards. Some of these may 
include, but are not limited to, IEEE-standard languages, the 
OpenVerification Methodology (OVM), the emerging Accel 
lera Universal Verification Methodology (UVM), and the e 
Reuse Methodology (eRM). EDA application 20 may support 
one or more software extensions, which may provide a high 
throughput channel between the testbench and the device 
under test (DUT), and enable automated metric driven veri 
fication of embedded software exactly as if it were another 
part of the DUT. 

Accordingly, EDA application 20 may be configured to 
fuel testbench automation, analysis, and reuse for increased 
productivity. EDA application 20 may be configured to 
ensures verification quality by tracking industry-standard 
coverage metrics, including functional, transactional, low 
power, and HDL code, plus automatic data and assertion 
checking EDA application 20 may be configured to drive 
and/or guide verification with an automatically backanno 
tated and executable verification plan. EDA application 20 
may be configured to create reusable sequences and multi 
channel virtual sequences on top of a multi-language verifi 
cation environment and to configure existing Universal Veri 
fication Components (UVCs) or quickly constructs all-new 
UVCs. EDA application 20 may be configured to enable 
advanced debug for transaction-level models, System Ver 
ilog/e class libraries, transient mixed-signal, low-power, and 
traditional waveform analysis. 

In some embodiments, EDA application 20 may supports 
e, Open Verification Library (OVL), OVM class library, 
emerging UVM class library, SystemCR), SystemC Verifica 
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8 
tion Library, System Verilog, Verilog R, VHDL, PSL, SVA, 
CPF, as well as numerous other languages. EDA application 
20 may be used in accordance with mixed-language, mixed 
signal, and low-power designs, across multiple levels of 
abstraction, and may include the ability to “hot swap” the 
RTL simulation in/out of numerous accelerators/emulators. 

Referring now to FIG. 3, an embodiment depicting an 
example of a hierarchical power browser 300 is depicted. 
Hierarchical power browser 300 may be configured to display 
(208) one or more power domains 302,304 associated with an 
electronic design in a hierarchical manner. Each power 
domain may correspond to a distinct portion of an electronic 
design (e.g. a distinct SoC or portion of an SoC, etc.). In this 
way, the electronic design information (e.g. power informa 
tion) may be inserted in the design hierarchy, which may 
allow the user to see just the information in the desired scope, 
while not displaying the rest of the design. 
As shown in FIG. 3, one or more visual indications may be 

displayed to the user. In this particular example, power 
domain 302 indicates an active or enabled power domain (e.g. 
via illuminated lightbulb icon) and power domain 304 indi 
cates an inactive or disabled power domain (e.g. the lightbulb 
icon that is not illuminated). 

Accordingly, browsing process 10 may be configured to 
identify (204) a plurality of power domains associated with 
the electronic design and to associate (206) at least two of the 
plurality of power domains with a particular group. For 
example, module 306 includes a group of power domains, 
namely, power domains 302,304, and 308. Each module may 
correspond to a distinct portion of the electronic design (e.g. 
a specific IP block, portion of an IP block, etc.). 
As shown in FIG. 3, browsing process 10 may be config 

ured to display any suitable information associated with the 
electronic design. In addition to the power domain informa 
tion discussed above, the hierarchical power browser may be 
configured to display mapped domain information, isolation 
port information, instances, boundary port information, iso 
lation rule information, and retention information. 

In some embodiments, browsing process 10 may be con 
figured to associate and/or display electronic design informa 
tion in one or more Subgroups associated with hierarchical 
power browser 300. For example, as shown in FIG.3, module 
306 may include various subgroups. Additionally and/or 
alternatively, module 310 may be a subgroup of module 306 
and also may include subgroups 312, 314, and 316, which 
may correspond to mapped domains, isolation ports, 
instances, retention, and boundary ports or any other Suitable 
element. It should be noted that each module may correspond 
to one or more devices, including but not limited, to integrated 
circuits, SoCs, etc. In some embodiments, hierarchical power 
browser 300 may be configured to associate certain modules 
with certain Subgroups based upon a predefined relationship 
between those particular modules, Subgroups, etc. 

In this way, browsing process 10 may be configured to 
associate at least two power domains within a subgroup of a 
particular group. In some embodiments, some or all of the 
Subgroups may include at least one of a power domain, a 
mapped domain, and an isolation port, a boundary port, an 
isolation rule, and retention information, etc. Browsing pro 
cess 10 may also display one or more of the Subgroups as 
shown in FIG. 3. The groups and Subgroups associated with 
hierarchical power browser 300 may be visible or hidden 
depending upon the user's preference. 

In some embodiments, browsing process 10 may include 
any combination of modules, subgroups, elements, domains, 
instances, etc. The particular configurations shown in the 
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Figures are provided merely by way of example, as the 
present disclosure is not intended to be limited to these con 
figurations. 

Referring now to FIG. 4, an embodiment depicting an 
example of a graphical user interface 400 associated with 
browsing process 10 is shown. In this particular embodiment, 
hierarchical power browser 402 may display a number power 
domains, instances, etc., all displayed in a hierarchical man 
ner. Accordingly, in operation, a user (e.g. user 46 associated 
with computing device 38) may select a particular instance 
using any suitable approach (e.g. using arrow 406). Once 
selected, browsing process 10 may be configured to display 
the particular instance on schematic viewer 404. 

In some embodiments, browsing process 10 may be con 
figured to display information associated with a power 
domain. For example, and as shown in FIG. 4, when a user 
hovers over a particular power domain browsing process 10 
may generate and/or display information associated with that 
particular power domain. In the embodiment shown in FIG.4, 
this information is displayed in a pop-up window 408, how 
ever, any Suitable approach may be employed without depart 
ing from the scope of the present disclosure. 

Referring now to FIG. 5, an embodiment depicting an 
example of a graphical user interface 500 associated with 
browsing process 10 is shown. In this particular embodiment, 
hierarchical power browser 502 may display a number power 
domains, instances, etc., all displayed in a hierarchical man 
ner. Accordingly, in operation, a user (e.g. user 46 associated 
with computing device 38) may select a particular isolation 
port using any Suitable approach (e.g. using arrow 506). Once 
selected, browsing process 10 may be configured to display 
the particular isolation port on schematic viewer 504. 

Referring now to FIG. 6, an embodiment depicting an 
example of a graphical user interface 600 associated with 
browsing process 10 is shown. In this particular embodiment, 
hierarchical power browser 602 may display a number power 
domains, instances, etc., all displayed in a hierarchical man 
ner. Accordingly, in operation, a user (e.g. user 46 associated 
with computing device 38) may select a particular power 
domain using any suitable approach (e.g. using arrow 606). 
Once selected, browsing process 10 may be configured to 
display the particular power domain on waveform viewer 
604. 

Referring now to FIG. 7, an embodiment depicting an 
example of a graphical user interface 700 associated with 
browsing process 10 is shown. In this particular embodiment, 
hierarchical power browser 702 may display a number power 
domains, instances, etc., all displayed in a hierarchical man 
ner. Accordingly, in operation, a user (e.g. user 46 associated 
with computing device 38) may select a particular power 
domain using any suitable approach (e.g. using arrow 706). 
Once selected, browsing process 10 may be configured to 
display the particular power domain on waveform viewer 
704. In some embodiments, browsing process 10 may be 
configured to display which power domains are active and 
which are inactive. For example, and as shown in FIG. 7, light 
bulbs may be off for power domains shut off and lightbulbs 
may be on for power domains that are active. 

Referring now to FIG. 8, an embodiment depicting an 
example of a graphical user interface 800 associated with 
browsing process 10 is shown. In this particular example, an 
additional embodiment depicting a hierarchical power 
browser 800 is shown. Browser 800 may be configured to 
display one or more power domains, instances, isolation 
ports, isolation rules in a hierarchical manner as discussed 
herein. Browsing process 10 may be further configured to 
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10 
allow a user to add one or more additional elements to the 
signal list area using element generation tool 802. 

Referring now to FIG. 9, an embodiment depicting an 
example of a graphical user interface 900 associated with 
browsing process 10 is shown. In this particular embodiment, 
hierarchical power browser 902 may display a number power 
domains, instances, etc., all displayed in a hierarchical man 
ner. Accordingly, in operation, a user (e.g. user 46 associated 
with computing device 38) may select a particular power 
domain using any suitable approach. Once selected, browsing 
process 10 may be configured to display the selected elements 
on waveform viewer 904. In this particular example, various 
subgroups associated with hierarchical power browser 902 
are shown in an expanded view (e.g., instances, isolation 
ports, and isolation rules). 

Referring now to FIG. 10, an embodiment depicting an 
example of a graphical user interface 1000 associated with 
browsing process 10 is shown. In this particular embodiment, 
hierarchical power browser 1002 may display a number 
power domains, instances, etc., all displayed in a hierarchical 
manner. Accordingly, in operation, a user (e.g. user 46 asso 
ciated with computing device 38) may select a particular 
instance using any suitable approach (e.g. using arrow 1006). 
Once selected, browsing process 10 may be configured to 
display the particular instance on waveform viewer 1004. 
Additionally and/or alternatively, browsing process 10 may 
be configured to allow a user to select additional functionality 
(e.g. by right clicking or otherwise selecting an isolation 
port). For example, and as shown in FIG. 10, browsing pro 
cess 10 may generate drop down menu 1008, which may 
provide on or more additional options, some of which may 
include, but are not limited to, trace drivers in sidebar, trace 
loads in sidebar, break on change, create force, deposit value, 
create probe, describe, etc. 

Referring now to FIG. 11, an embodiment depicting an 
example of a graphical user interface 1100 associated with 
browsing process 10 is shown. In this particular embodiment, 
hierarchical power browser 1100 may display a number 
power domains, instances, etc., all displayed in a hierarchical 
manner. Additionally and/or alternatively, hierarchical power 
browser 1100 may be configured to depict retention elements 
1102 and state retention rules 1104 as is shown in FIG. 11. 

In some embodiments, browsing process 10 may be con 
figured to display non-HDL signals in the waveform viewer. 
Some signals may include, but are not limited to. Such as the 
“ack delay in the power switch. These signals may be 
defined in the power intent file (e.g. CPF or UPF). It may not 
appear in the HDL code that the user creates to describe the 
digital logic. 

In some embodiments, aspects of the hierarchical power 
browser described herein may operate in a dynamic manner. 
For example, selecting and/or clicking on various objects may 
trigger certain actions, some of which may include, but are 
not limited to, sending domain information to the waveform, 
displaying an isolation port in the schematic, highlighting an 
instance in the schematic, etc. The ability to “right click” the 
object and then perform an action on it is also provided (e.g., 
according to the menu that appears). 
As used in any embodiment described herein, the terms 

“circuit' and “circuitry' may include, for example, singly or 
in any combination, hardwired circuitry, programmable cir 
cuitry, state machine circuitry, and/or firmware that stores 
instructions executed by programmable circuitry. It should be 
understood at the outset that any of the operations and/or 
operative components described in any embodiment herein 
may be implemented in software, firmware, hardwired cir 
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cuitry and/or any combination thereof. Embodiments of the 
present disclosure may be incorporated in whole or in part 
into any design tools. 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the embodiments 
of the present disclosure without departing from the spirit or 
scope of the present disclosure. Thus, it is intended that 
embodiments of the present disclosure cover the modifica 
tions and variations provided they come within the scope of 
the appended claims and their equivalents. 

What is claimed is: 
1. A computer-implemented method for electronic design 

visualization comprising: 
providing, using at least one computing device, an elec 

tronic design; 
identifying, using the at least one computing device, a 

plurality of power domains associated with the elec 
tronic design; 

associating, using the at least one computing device, at 
least two of the plurality of power domains with a par 
ticular group; 

providing, using the at least one computing device, a user 
Selectable option to select a particular type of power 
information in a hierarchical display from a browser at a 
graphical user interface, the power information types 
including of power domains, mapped domains, bound 
ary ports, isolation ports, isolation rule, and retention 
information; and 

displaying, using the at least one computing device, one or 
more of the plurality of power domains in a hierarchical 
display, wherein the hierarchical display is configured to 
allow a user to visualize certain portions of the electronic 
design while maintaining other portions of the electronic 
design as hidden, as desired. 

2. The computer-implemented method of claim 1, wherein 
associating at least two of the plurality of power domains with 
a particular group includes associating at least one power 
domain within a Subgroup. 

3. The computer-implemented method of claim 2, wherein 
the Subgroup includes at least one of a power domain, a 
mapped domain, and an isolation port. 

4. The computer-implemented method of claim 2, wherein 
the Subgroup includes at least one of a boundary port, an 
isolation rule, and retention information. 

5. The computer-implemented method of claim 1, further 
comprising: 

providing a visual indication that a power domain is 
enabled. 

6. The computer-implemented method of claim 1, further 
comprising: 

providing a visual indication that a power domain is dis 
abled. 

7. The computer-implemented method of claim 2, wherein 
displaying includes displaying the Subgroup. 

8. The computer-implemented method of claim 1, wherein 
the plurality of power domains includes at least two distinct 
integrated circuit models. 

9. A non-transitory computer-readable storage medium for 
electronic design visualization, the computer-readable Stor 
age medium having stored thereon instructions that when 
executed by a machine result in the following operations: 

providing, using at least one computing device, an elec 
tronic design; 

identifying, using the at least one computing device, a 
plurality of power domains associated with the elec 
tronic design; 
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12 
associating, using the at least one computing device, at 

least two of the plurality of power domains with a par 
ticular group; 

providing, using the at least one computing device, a user 
Selectable option to select a particular type of power 
information in a hierarchical display from a browser at a 
graphical user interface, the power information types 
including power domains, mapped domains, boundary 
ports, isolation ports, isolation rule, and retention infor 
mation; and 

displaying, using the at least one computing device, one or 
more of the plurality of power domains in a hierarchical 
display, wherein the hierarchical display is configured to 
allow a user to visualize certain portions of the electronic 
design while maintaining other portions of the electronic 
design as hidden, as desired. 

10. The computer-readable storage medium of claim 9. 
wherein associating at least two of the plurality of power 
domains with a particular group includes associating at least 
one power domain within a Subgroup. 

11. The computer-readable storage medium of claim 10, 
wherein the Subgroup includes at least one of a power domain, 
a mapped domain, and an isolation port. 

12. The computer-readable storage medium of claim 10, 
wherein the Subgroup includes at least one of aboundary port, 
an isolation rule, and retention information. 

13. The computer-readable storage medium of claim 9. 
further comprising: 

providing a visual indication that a power domain is 
enabled. 

14. The computer-readable storage medium of claim 9. 
further comprising: 

providing a visual indication that a power domain is dis 
abled. 

15. The computer-readable storage medium of claim 10, 
wherein displaying includes displaying the Subgroup. 

16. The computer-readable storage medium of claim 9. 
wherein the plurality of power domains includes at least two 
distinct integrated circuit models. 

17. A system for electronic design visualization compris 
ing: 

a computing device having at least one processor config 
ured to simulate an electronic design, the at least one 
processor further configured to identify a plurality of 
power domains associated with the electronic design, 
the at least one processor further configured to associate 
at least two of the plurality of power domains with a 
particular group, the at least one processor further con 
figured to provide a user selectable option to select a 
particular type of power information in a hierarchical 
display from a browser at a graphical user interface, the 
power information types including power domains, 
mapped domains, boundary ports, isolation ports, isola 
tion rule, and retention information, the at least one 
processor further configured to display one or more of 
the plurality of power domains in a hierarchical display, 
wherein the hierarchical display is configured to allow a 
user to visualize certain portions of the electronic design 
while maintaining other portions of the electronic design 
as hidden, as desired. 

18. The system of claim 17, wherein the at least one pro 
cessor is further configured to associate at least two of the 
plurality of power domains with a particular group includes 
associating at least one power domain within a Subgroup. 

19. The system of claim 18, wherein the subgroup includes 
at least one of a power domain, a mapped domain, and an 
isolation port. 
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20. The system of claim 18, wherein the subgroup includes 
at least one of a boundary port, an isolation rule, and retention 
information. 
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